Phosphorylation of the RGS protein Sst2 by the MAP kinase Fus3 and use of Sst2 as a model to analyze determinants of substrate sequence specificity.
Previously, we used mass spectrometry to demonstrate pheromone-stimulated phosphorylation of Ser-539 in Sst2, a regulator of G protein signaling in yeast Saccharomyces cerevisiae [Garrison, T. R., et al. (1999) J. Biol. Chem. 274, 36387-36391]. Here, we show that Sst2 phosphorylation is mediated by the mitogen-activated protein (MAP) kinase Fus3. Phosphorylation occurs within a canonical MAP kinase phosphorylation site (Pro-X-Ser/Thr-Pro, where "X" at the -1 position can be any amino acid), a consensus sequence deduced earlier from analysis of synthetic peptide substrates. In a direct test of the model, we compared Sst2 phosphorylation following systematic substitution of the -1 residue His-538. Each of the substitution mutants was suitable as a MAP kinase substrate, as shown by phosphorylation-dependent mobility shifts in vivo and/or by direct phosphorylation in vitro followed by peptide mapping and mass spectrometry sequencing. This analysis documents phosphorylation of Sst2 by Fus3 and demonstrates that the prevailing model for MAP kinase recognition is valid for a native substrate protein in vivo as well as for small synthetic peptides tested in vitro.